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@ Surface-roughened film and sheet, and process for production and use thereof. 

Fig. I 



® An essentially non-oriented surface roughened 
film or sheet comprising a homopolymer or 
copolymer of 4-methy-1-pentene having the surface 
roughness of 0.5 to 10 micrometers; a process for 
production of the at)ove-mentioned surface roughen- 
ed film or sheet of claim 1 comprising the following 
JJsteps <1) preparing a molten composition compri^ng 
^a homopolymer or copolymer of 4-methyl-1-pentene, 
00(2) extruding the molten composition to form a film 
0*or sheet and (3) placing the film or ^eet In contact 
with a roller having a roughened surface or passing 
OOthe film or sheet through a pair of rollers, at least 
~^one of which has a roughened surface; and the use 
of the atxjve-mentioned surface roughened film or 
O sheet for the manufacture of single-sided metal dad 
1^ laminates. 
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SURFACE-ROUGHENED RLM AND SHEET, AND PROCESS FOR PRODUCTION AND USE THEREOF 



BACKGROUND OF THE INVENTION 

1. Reld of the Invention 

The present invention relates to a novel 
surface-roughened fiinri and sheet comprising a 
polymer of 4-methyl-1-pentene, and a process for 
the production and use thereof. 

2. Description of the Related Art 

The essentially non-orientated surface- 
roughened film and sheet of the present invention 
Is especially useful for the production of muftilayer 
printed circuit txjards. which are increasingly used 
in various kinds of electric'apparatus. Usually, in a 
manufacturing proces? for muWIayer printed circuit 
boards, first, single-sided metal-clad laminates or 
doubte-sided metat-ciad laminates are produced 
and tiien an electric circuit are printed on those 
laminates, and the printed circuits are stacked via 
prepregs and pressed with heating to form the 
multilayer printed circuit boards. To strengthen the 
adhesion between tiie resin side of the single-sided 
metal-clad laminates and the prepregs, the surface 
. of the resin side of tiie single-sided metal-clad 
laminate is preferably surface-roughened. 

The above-mentioned single-sided or double- 
sided metal-clad laminate is manufactured by 
stacking a metal foil and a prepreg, and pressing 
them with heating to harden tiie prepreg. In such 
procedure, to surface-roughen the surface of the 
resin side of the laminate, a surface-roughened film 
or sheet Is applied to a surface of the prepreg 
during the hardening process. 

The surface-roughened film and sheet accord- 
ing to the present invention is useful as the aix)ve- 
mentioned surface-roughened film to roughen the 
surface of the resin side of the single-sided metal- 
clad laminate. 

Japanese Examined Patent Publication No. 52- 
34664 disck)ses a process for the production of a 
biaxially oriented film having frosted surfaces com- 
prising methyhpentene polymer, which process 
comprises biaxjalty orienting a film comprising 
methylpentene polymer, high-den^ polyethylene 
and polystyrene, and heat-hardening tiie resulting 
film to form a frosted film. However the publication 
does not disclose the use of the film having frosted 
surfaces to surface-roughen the surface of tiie resin 
side of a laminate. 

Japanese Examined Patent Publication No. 52- 
49623 discloses a process for the production of a 



laminate by an additive process characterized by 
placing a releasing film having a suri'ace roughness 
of 0.5 to 5 U' on a prepreg Impregnated witii a 
tiiermoset resin, and forming It with heating. How- 

5 ever the publication discloses only a triacetate film 
for tiie releasing film. 

Japanese Unexamined Patent Publications No. 
57-70653. No. 58-163648. and No. 57-70054 de- 
scribe the use of 4-methylpentene-1 sheet as a 

10 releasing film in the manufacture of a laminate from 
a prepreg and metal foil. But these publications do 
not disclose the use of a surface-roughened film as 
a releasing film. 

As a film providing roughness to the above- 

T5 mentioned multilayer circuit board. TEDLAR (Trade 
mark of Du Pont. USA, a biaxially oriented film of 
polyvinyl fluoride containing a substantial amount 
of low molecular fillers and 5% of calcium car- 
bonate Is commercially available. Since, however. 

20 tiiis film is produced by biaxial orientation, tiie 
surface thereof has deposits of tiie low molecular 
materials and calcium carbonate thereon. There- 
fore, when tills film is used to produce single-sided 
metal clad-lamlnates by alternately stacking tiie 

25 copper foil and a prepreg, and the TEDLAR film 
between the layers of tiie copper foil and the 
prepreg, and pressing them wrth healing to harden 
tiie prepregs. the low molecular materials and tiie 
calcium carbonate may be transferred to tiie sur- 

30 face of tiie laminated copper foil, resulting in un- 
satisfactory adhesion between the copper surface 
and a resist, and unsatisfactory etching during fur- 
tiier processing of tiie multilayer circuit boards. 
Triacetylcellulose films having a surface 

35 roughened by sandblasting have been used. But, In 
this case, the fine sand and cellulose cause tiie 
same problems as mentioned above for TEDLAR. 



40 SUMMARY OF THE INVENTION 

The present Invention provides a essentially 
non-oriented surface-roughened film or sheet com- 
prising a homopolymer or copolymer of 4-metiiyl- 

46 1-pentene having a surface roughness of 0.5 to 10 
micrometers. 

There Is also provided a process for tiie pro- 
duction of the at>ove-mentioned surface-roughened 
film or sheet comprising the following steps: 

so (1) preparing a molten composition compris- 

ing a homopolymer or copolymer of 4-methyH- 
pentene; 

(2) extruding the molten composition to form 
a film or sheet; and 
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(3) placing the film or sheet in contact with a 
roll having a roughened surface or passing the film 
or sheet through a pair of rolles, at least one of the 
rollers having a roughened surface, wherein the 
surface roughness of the surface of the roller is 0.5 
to 10 micrometers, at a pressure and a tempera- 
ture sufficient to replicate the roughness of the 
surface of the roll onto the surface of the film or 
sheet. 

There is also provided a process for production 
of the above-mentioned surface roi^hened film or 
sheet comprising the following steps: 

(1) preparing a moiten composition compris- 
ing a homopolymer or copolymer of 4-methyl-l- 
pentene; 

(2) extruding the molten composition and 

(3) applying tfw moiten composition with a 
roll having a roughened surface or passing the 
motten composition through a pair of rollers, at 
least one of which rollers has a roughened surface, 
to fomt a film or sheet having a having a roughen- 
ed surface, wherein the surface roughness of the 
roughened roller is is 0.5 to 10 micrometers at a 
pressure and a temperature such that the rough- 
ness of the surface of the roll Is replicated on the 
surface of the film or sheet. 

Another object of the preserrt Invention relates 
to the use of a essentially non-oriented surface- 
roughened film or sheet for the manufacture of 
single-sided metal dad laminates wherein the 
surf£K:e-roughened film or sheet is applied to a 
stack consisting of a prepreg and a metal foil so 
that the roughened surface of the surface-roughen- 
ed film or sheet is in coritact with a surface of the 
prepreg at a side opposite to the metal foil, and 
one or more of the stacks are placed between heat 
press plates and pressed with heating to harden 
the prepreg, wherein tiie roughness of the surface- 
roughened film or sheet is replicated onto fte sur- 
face of the hardened prepregs. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Rgure 1 sdwmatically represents a process 
for the production of a film or sheet of ti^ present 
invention; 

Fig. 2 schematically represents another pro- 
cess for tiie production of a film or sheet of the 
present invention; 



Fig. 3 represents another system for the 
present process; 

Rgs. 4 and 5 represent processes for the 
production of single-sided metall-ciad laminate of 
5 which resin side is surface-roughened, through us- 
ing a surface-roughened film of the present inven- 
tion; 

Rg. 6 represents tiie preparation of test 
laminate; and 

10 Rg. 7 represents general processes for pro- 

duction of a multilayer printed circuit board. 



BRIEF DESCRIPTION OF THE PREFERRED EM- 
75 BODIMENTS 

The film and sheet of tiie present invention 
comprises a crystalline homopolymer of 4-methyl- 
1-pentene, or a crystalline copolymer of 4-methyl- 

20 1-pentene with one or more of olefins. The polymer 
shouW have a high softening point so that It is fully 
resistant to a temperature at which a prepreg in 
question is hardened, and should be easily 
roughened at a temperature lower than a softening 

25 temperature of a roughening means. The olefins 
include o-olefin having 2 to 20 cartx>n atoms, for 
example, etiiylene, propylene. 1-butene, 1-hexene. 
1-oclene, 1-decene, 1-tetradecene, 1-hexadecene; 
and 1-octadecene. The polymers can contain 

30 poly4-metiiyl-1-pentene unit of at least 85 molar 
percent, preferably 90 to 98 molar percent The 
melt flow rate of the poly4*metiiyl-1-pentene homo- 
polymer or copolymer is preferably 0.5 to 250 g/10 
min., more preferably 5 to 120 g/10 min., as mea- 

36 sured under the condition of a k>ading of 5 kg and 
a temperature of 260*0. The melting viscosity of a 
polymer having a melt flow rate of less than 0.5 
g/10 min. is too high, and results in a poor molding 
property; and the melting viscosity of a polymer 

40 having a melt ftow rate of mwe than 200 g/10 min., 
is too k>w. and results in a low mechanical strength 
and poor mokting properties. 

The film and sheet "may contain additives or 
fillers. One such additive is a silicone oil, which 

46 may Improve the releasing property of the film 
from a hardened prepreg. The silicone oil has. for 
example, the following general fomnula: 



so 
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wherein R Is same or different, and represents a 
hydrogen atom, an aromatic hydrocarlDon group, or 
a saturated or unsaturated aliphatic group option- 
ally containing hetero atoms, and n represents a 
positive integer. 

The aromatic hydrocarbon group includes an 
aromatic hydrocarbon group having 6 to 12 carbon 
atoms unsubs^uted or substituted with lower alkyi 
groups having 1 to 3 carbon atoms, for example, 
phenyl, toiyi, ethylphenyl, isopropyfphenyl, naph- 
thyl, and biphenyl. 

The unsaturated or saturated aliphatic group 
. includes, for example, alkyi groups having 1 to 6 
carbon atoms, such as methyl, ethyl, propyl, butyl, 
pentyl; and hexyl; alkenyl or aiktnyl groups having 
2 to 6 carbon atoms, such as vinyl, 2-propenyi. 
propargyl, 3-butenyI, 4-pentenyl. and 5-hexenyl; 
and cycibaliphatic groups having 5 to 6 carbon 
atoms, such as cyclopentyl, cyciohexyl, cyclopen- 
tenyl, and cyclohexenyl. 

The silicone oil preferably has a viscosity of 5 
* 10 to 8 * 10* cps, more preferably 5 10* to 5 
'10* cps, as measured by rotational viscometer at 

The film or sheet contains the silicone oil pref- 
erably in an amount of 0.01 to 6% by weight, more 
preferably 0.5 to 5% by weight, in relation to the 
poIy4-methyl-1-pentene polymer. The amount of 
the silicone oil should be limited as above men- 
tioned so that the silicone oil is not transferred from 
the film or sheet to a surface of a hardened restn, 
resulting in a lowering, of the adhesion strength 
between the hardened resin board of a single-sided 
metal-clad laminate and a prepreg when they are 
assembled. 

Moreover, the film and sheet of the present 
Invention can contain fillers, such as calsium car- 
bonate, silica, mica, t)arlum sulfate, talc and the 
like in an amount which does not lower the tear 
strength. Such fillers, if any, are used usually in an 
amount of not more than 43 parts by weight, pref- 
erably not more than 20 parts by weight, in relation 
to the weight of the poly4-methyH-pentene poly- 
mer. The fillers may provide an improved tough- 
ness to the film surface. 

Rnaily, the film and sheet of the present inven- 
tion can contain a thenrnostabilizing agent, weather- 
ing agent, rust preventive, copper inhibitor, an- 
tistatic agent, and the like, depending on the final 
use of the film or sheet 

The film and sheet of the present invention 
have a roughened-surface(s) on one or both sides 
thereof. The roughness Is transferred or replicated, 
for example, to a surface of a resin side of a 
single-sided metal-dad laminate. The mean surface 
roughness is 0£ to 10 micrometers. A mean sur- 
face roughness of less than 0.5 micrometers can- 
not provide a sufficient surface area for improving 



the adhesion t)etween the hardened resin and a 
prepreg. On the other hand, a mean surface rough- 
ness of more than 10 micrometers will provide a 
too strong adhesion between th hardened resin 

5 and the film of the present invention, resulting in 
breakage of or partial adhesion to the hardened 
resin of the film when it is released. The maximum 
surface roughness is preferably less than 20% of 
the thickness of the film or sheet, 

10 According to the present Invention, the mean 
surface roughness is represented by a center line . 
mean roughness (Ra) defined by JJS B0601-1970, 
and is measured, for example, by a Surface Rgure 
Measuring Apparatus (Type SE-3A> provided by 

75 ICK. Kosaka Kenkyusho in Japan. 

The thickness of the film or sheet of the 
present invention is usually 5 to 1000 micrometers, 
and preferably 15 - 200 micrometers. 

The film and sheet of the present invention are 

20 produced from a composition comprising a poly4- 
methyl-1-pentene homo-or copolymer, and option- 
ally, additives and/or fillers. 

The composition is molten, for example at 
270*C to 320«C, and extruded from a die. 
- 2S After that, a surface-roughened film or sheet is 
produced according to one of two procedures. 

According to one procedure,the molten com- 
position Is applied to a roll having a roughened 
surface, so that the film or sheet is formed and 

30 simultaneously the film or sheet is surface- 
roughened. The procedure is schematically shown 
in Rgs, 1 and 2. 

According to another procedure, once the com- 
position is extruded to fonm a film of sheet and 

35 then the film or sheet is surface-roughened. This 
procedure is schematically shown in Rg. 3. 

Refening to Rg. 1. the apparatus used for 
production of the present film or sheet comprises a 
T-die 1 and a pair of rolls 2a and 2b adjacent to an 

40 extruder outlet of the T-dle. At least one of the rolls 
has a roughened surface 4a with a mean surface ' 
roughness of 0.5 to 10 micrometers. 

A moiten composition Is extruded tiirough the 
T-die in a conventional fashion, and is passed 

45 iDetween the rolls having, for example, 40 to 100'C 
of temperature at a pressure of 3 to 40 kg/cm' to 
form a film or sheet having a roughened surface 
and a roughened film or sheet 5 is wound by wind- 
up roll (not shown). Wiere both the rolls have a 

50 roughened surface, a film or sheet roughened on 
both sides is produced. 

Referring to Rg. 2, the apparatus comprises a 
T-die 1, a roll 2c having a roughened film 4b 
adhered tiiereon, and a roll 6. The roughened film 

55 4b has surface roughness of 0.5 to 10 microm- 
eters, and is made from a material having a soften* 
ing temperature higher than that of tiie film or 
sheet 5 of the present invention. The material for 



4 



7 



0 219198 



8 



the roughened film 4b Includes, for example, flu- 
orine plastics such as ethylene tetrafluoride resin, 
poiyvlnylidene fluoride etc, polysutfone, and poly- 
vinyl eth r ketone, and the like. 

Referring to Rg. 3. a combination of a haul-off 
apparatus 3 and a surface treatment apparatus 7 is 
used. As seen from Fig. 3. the molten composition 
is e)(truded through the T-die 1. the fomned film or 
sheet is cooled in the haul-off apparatus 3, and the 
film or sheet is then sent from the haul-off appara- 
tus 3 to the surface treatment apparatus 7. The 
surface treatment apparatus 7 contains heating 
rolls 8 and a pair of surface roughening rolls 2d 
and 2e, at least one of which has a roughened 
surface with a roughness of 0.5 to 10 micrometers. 
The cooled film or sheet provided from the haul-off 
apparatus 3 is again heated by the heating rolls 6 
to a temperature at which the roughness of the 
surface roughening rolls 2d and 2e can be repli- 
cated onto the heated film or sheet, i.e.. to a 
temperature higher than the softening temperature 
of ttie film or sheet, for example 140 to 220'C. 
Rnally the heated film or sheet is passed between 
the paired roughening rolls 2d and 2e at a pressure 
of 40 to 100 kg/cm' to provide the roughness to the 
film or sheet, if only one of the roughening rolls 2d 
and 2e has the roughened surface, a film or sheet 
roughened on only one side is obtained; and if both 
roughening rolls 2d and 2e have a roughened sur- 
face, a film or sheet roughened on both- sides is 
obtained. Aftematively, the surface treating appara- 
tus 7 can contain one roughening roll as shown in 
Rg. 2 rather than a pair of the roughening rolls. 

The roughening roll per se. may have a 
roughened surface as shown In Rg. 1 . Altemative- 
ty, the roughening roll can comprises a roil without 
a surface roughness and a roughened film is ad- 
hered to the surface of the roll, as shown in Rg. 2. 
In the latter case, the present process can be 
economically camried out using any conventional 
film or sheet forming apparatus, by modifying a roll 
by adhering a surface roughened film thereon. 

The film and sheet of the present invention is 
especially useful in the manufacture of multilayer 
printed circuit boards. 

Rgure 7 explains a general process for the 
manu facture of multilayer printed circuit boards. 
One or more internal layer circuit boards 23 or 33. 
prepregs 22 or 32. a pair of single-sided or dout>le- 
sided metal clad laminates 21a and 21b. or 31a 
and 31b and outside tools 24 or 34 are stacked as 
shown in Rg. 7(a) or 7(b). the stack is placed 
between two heating press plates 26 or 36 via 
cushion materials 25 or 35, and the stack is 
pressed with heating to harden the prepregs. re- 
sulting in a fimily integrated laminate which is then 
processed by perforation, throogh-hoie plating, and 



surface etching to compi te a multilayer printed 
circuit board. 

The adhesion between the prepreg 22 and the 
surfaces of the r sin sides of the atxsve-mentioned 
5 single-sided metal-clad laminates or intemai layer 
drcuit tx>ards 21a, 21b and 23 is improved by 
providing a roughness on the surface of the resin 
board. 

Note, the above-mentioned single-sided or 

70 double-sided metal laminates 21a. 21b, 31a and 
31b. and the intemai layer circuit boards 23 and 33 
are manufactured by stacking a copper foil and 
prepreg, and pressing the stack with heating to 
harden the prepreg. resulting in adhesk)n between 

75 the copper foil and the resin board of the hardened 
prepreg. In such a process., by applying a surface 
roughened film or sheet to the surface of the 
prepreg at the side opposite to the copper foil, the 
single-sided coppers^lad laminated having the sur- 

20 face roughened resin side can be obtained. The 
film or sheet of the present invention is preferably 
as the surface roughened film used in this process. 

In many cases, more than one of the above- 
mentioned stacks consisting of the copper foil and 

25 the prepreg are stacked, and pressed with heating 
to nianufacture more than one metal-clad laminate 
simultaneously. In such a case, the surface 
roughened film also serves as a releasing material. 

30 

Examples 

The present Invention will now be further illus- 
trated by. t)ut Is by no means limited to, the 
35 following examples. 



Example 1 

40 Rflfenring to Rg. 3, a crystalline copolymer of 
4-methyl-1 -pentene, 1 -hexadecene and 1 -oc- 
tadecene, having 95 mole percents of 4-methy!-l- 
pentene unit, and a melt flow rate of 26 g/10 min., 
was melted with a small amount of phenolic antiox- 

45 idant in an extruder 9 having a diameter of 65 mm 
at 280'C, the nu>lten polymer was extruded 
through a manifold T-die 1, and the extruded poly- 
mer was cooled 6y cooling rolls at 60<*C to fomi a 
film having a thk^kness of 50 micrometers. 

50 The film thus prepared was then heated by 
heating rolls' 8 at 200«C. and the heated film was 
passed through a pair of roughening rolls 2d and 
2e to roughen the surface of the film. 

As shown in Rg. 4, the surface-roughened film 

56 13a thus prepared, glass-roinforoed epoxy resin 
prepregs having a thtekness of 500 mfcrometers 
12a and 12b, and copper foils 11a and lib having 
a thtekness of 40 micrometers were stacked one 
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upon the other. Tools 15 were applied to both 
sides of the stack, and the stack placed between 
two heating press plates 17 via cushion materials 
15. The stack was preheated by the press plates 
17 at IBO^C, at a pressure of 5 kg/cm^«Q for 3 
minutes, and then pressed at a pressure of 30 
kg/cm'«G for another 3 minutes to harden the 
epoxy prepreg, and thus two single<^ided metal- 
clad laminates were produced. 

Next as shown in Rg. 5. the single-sided 
metai-ciad laminates 11 a/1 2a and 1 lb/1 2b were 
separated from the surface roughened film 13a. As 
shown in Rg. 6, the single-sided meta)K:iad lami- 
nates 11a/12a and 12a/12b were stacked via a 
prepreg 12c, and the stack was placed between 
heating press plates via tools 15 and cushions 16. 
and the prepreg was hardened as described above 
to form a multilayer board. 

Note that although the above*mentioned exam- 
ples represent a model for the manufacture of a 
multilayer board, in practice, in the manufacture of 
a multilayer printed circuit board as shown in Rg. 
7a and 7b, one or more internal layer circuit iDoards 
are stacked between the single-sided metal-clad 
laminates. 

The single-sided metal-clad laminate and the 
multilayer board prepared as at^ove were evaluated 
as follows: 

The peel strengtti (kg/15 mm) between the 
single-sided metal-clad laminate and the surface 
roughened film, and the peel strength (kg/15 mm) 
t)etween the hardened epoxy resin 12a of the 
single-sided metal-ctad laminate and the hardened 
resin 12c converted from the epoxy prepreg were 
measured by using an peeling test equipment - 
(Instron Type Universal Tester made by Instron) 
Company in U.S A) under a peeling speed of 200 
mm/min. 

The physical properties were evaluated as fol- 
lows: 

(1) Gloss: ASTM-D2457 (angle 60") 

(2) Surface roughness: Surface Rgure Mea- 
suring Apparatus (K.K. Kosaka Kenkyusho) 

(3) Tear Strength: ASTM-D1922 

The results are set forth In Table. 



Example 2 

The procedure of Example 1 was repeated 
except that a roll with the surface roughness of 2 
micrometers was used. The results are set forth in 



the Table. 



Example 3 

5 

The procedure of Example 1 was repeated 
except that a roll having a surface roughness of 7 
micrometers was used. The results are set forth in 
the Table. 



Example 4 

The procedure of the Example 1 was repeated 
75 except that the roughening roll was prepared by 
adhering a surface roughening film to the roll as 
shown in Rg. 2. The results are set forth in the 
Table. 

Example 5 

The procedure of Example 1 was repeated 
except that 5.3 parts by weight of calcium car- 
25 bonate was mixed with 100 parts by weight of the 
copolymer of 4-methyl-1-pentene. The results are 
set forth in the Table. 



30 Example 6 

A film extruded from the T-die under the con- 
ditions described in Example 1, but not surface- 
roughened, was used to prepare a multilayer print- 
35 ed circuit board. The results are set forth in the 
Table. 



Example 7 

40 

The procedure of Example 1 was repeated 
except that a surface-roughened film having a 
mean roughness of 20 micrometers was used for 
the roughening roil. The results are set forth in the 
45 Table. 



Example 8 

50 The procedure of Example 1 was repeated 
except that 66.7 parts by weight of cateium car- 
bonate was mixed wHh 100 parts by weight of the 
copolymer of 4-methyl-1-pentene. The results are 
set forth in the Table. 

55 
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As seen from the Table, in Examples 1 to 5. 
tte peei strength between the hardened epoxy 
resin layer and the surface^oughened film is as 
low as 0.03 to 0.1 kg/15 mm, thus showing an 
improved retease property. Also, the peel strength- 
n between the surface-roughened epoxy resin lay* 
er and the hardened prepreg is as high as 2.8 to 
4.0 kg/IS mm. showing an improved adherence. 



55 



On the other hand» the film having a smooth 
surface provides a better release property but does 
not improve the adhesion between the hardened 
resin layer and the prepreg. The adhesion is as low 
as 0.8 kg/15 mm. 

Moreover, as seen from Example 7. the film 
having a surface roughness as high as 25 microm- 
eters provid s a poor release property as repre- 
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sented by a high peer strength of '1.1 kg/15 mm; 
and as seen from Example 8. a film containing a 
too many amount of filler provides a poor release 
property, as represented by a high peel strength of 
^2 kg/15 cm and a tow tear strength of 3 to 5 
kg/cm. 

Since the film and sheet of the present inven- 
tion comprises a crystalline homopolymer or cry- 
stalline copolymer of 4-methyl-1-pentene, it exhib- 
its iiHreferable properties inherent in a polymer com- 
prising 4-mettiyl-1-pentene, i.e.. excellent hardness, 
Impact resistance, and heat resistance. Moreover, 
since the film or sheet of the present invention do 
not contain a substantial amount of inorganic fillers, 
they are not easily torn or broken, and do not 
deposit impurities on their surface. 

Therefore, when used for the manufacture of a 
single-sided metal-clad laminate as a surface- 
roughened film or sheet, they do not soften and 
deteriorate during the hardening of the prepreg, 
and are easily peeled from the hardened resin. 
Since they do not deposit impurities thereon, there- 
fore the surface of copper foil is free from impuri- 
ties which would interfere with the etching process. 

Moreover, since the film and sheet of the 
present Invention have at least one roughened sur- 
face having a surface roughness of 0.5 to 10 mi- 
crometers, an Improved release property Is pro- 
vided between the imrdened and surface-roughen- 
ed resin and the film or sheet and Improved adhe- 
sion is provided between the hardened and 
surface-roughened resin of the laminate and a har- 
dened prepreg. 

TTierefore the present film and sheet are espe- 
cially useful In the manufacture of metal-clad lami- 
nates, and therefore, of multilayer printed drcuit 
t>oards. 



Clalnns 

1. An essentially non-oriented surface-roughen- 
ed film or sheet comprising a crystalline homo- 
polymer or crystalline copolymer of 4-methyM- 
pentene having a surface roughness of 0.5 to 10 
micrometers. 

2. A surface-roughened film or sheet according 
to claim 1 wherein the copolymer consists of 4- 
methyhl-pentene and an orolefin selected from the 
group consisting of ethylene, propylene, l-butenei 
l-hexene, 1-octene, 1-decene, 1-tetradecene, and 
1-octadecene. 

3. A surface-roughened film or sheet according 
to dalm 2 wherein 4-rr)ethyl-1-pentene comprises 
at lest 85 molar percent of the copolymer. 



4. A surface-roughened film or sheet according 
to claim 1 ,2 or 3 wherein the film or sheet further 
contains 0.5 to 5% by weight of silicone oil in 
relation to the weight of the polymer of 4-methyl-1- 

5 pentene. 

5. A surface-roughened film or sheet according 
to any preceding claim for use in the manufacture 
of single-sided metal-ciad laminates. 

6. A process for production of an essentially 
10 non-oriented surface roughened film or sheet of 

claim 1 comprising the following steps: 

(1) preparing a molten composition compris- 
ing a homopolymer or copolymer of 4-methyl-1- 
pentene; 

TS (2) extruding the molten composition to form 

a film or sheet; and 

(3) placing the film or sheet in contact with a 
roil having a roughened surface or passing the film 
or sheet through a pair of rollers, at least one of 

so which rollers has a roughened surface wherein the 
surface roughness of the roughened roller is 0.5 to 
10 micrometers, at a pressure and a temperature 
such that the roughness of the surface of the roll is 
replicated on the surface of ^e film or sheet. 

25 7. A process for production according to claim 
6 wherein the surface^roughened roller comprises a 
roller and a surface-roughened film or sheet ad- 
hered to the surface of the roller. 

8. A process for production of a surface 
30 roughened film or sheet of claim 1 comprising the 

following steps: 

(1) preparing a molten compo^on compris- 
ing a homopolymer or copolymer of 4-methyl-1- 
pentene; 

OS (2) extruding the molten composition and 

(3) applying the molten composition with a 
roll having a roughened surface or passing the 
molten composition through a pair of rollers, at 
least one of which rollers has a roughened surface, 

40 to form a film or sheet having a having a roughen- 
ed surface, 

wherein- the surface rougheness of the roughened 
roller Is 0.5 to 10 micrometers at pressure and a 
45 temperature such that the roughenss of the surface 
of the roll is replicated on the surface of the film or 
sheet _ 

9. A process for production according to claim 
8 wherein the surface-roughened roller comprises a 

50 roller and a surface-roughened film or sheet ad- 
hered to the surface of the roller. 

10. Use of an essentially non-oriented surface- 
roughened film or sheet of claim 1 for manufacture 
of single-sided metal clad laminates wherein the 

55 surface-roughened film or sheet is applied to a 
stack consisting of a prepreg aruj a metal foil so 
that the roughened surface of the surface-rougher)- 
ed film or sheet is in contact with a surface of the 
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side of the prepreg opposite to th motai foil, and 
one or more of the stacked laminates are placed 
between heat press plates and pressed with heat- 

5 
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ing to harden th prepregs, wherein the roughness 
of the surface-roughened film or sheet Is replicated 
on the surface of the hardened prepregs. 
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Fig. 6 
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